An elevation of certain serum lipoproteins in atherosclerosis has first been described by Gofman and co-workers (1) . Extensive studies of the giant serum lipoprotein molecules and of their role in atherosclerosis have subsequently been carried out by these authors, using the analytical ultracentrifuge as a tool (2) (3) (4) (5) . Their results showed a statistically significant increase of certain low density lipoprotein fractions in patients and in experimental animals with atherosclerosis. Similar findings have been reported by Barr, Russ and Eder (6) , using the technique of fractional protein precipitation.
Both methods of serum ,8-lipoprotein determination are time consuming, require intricate and costly equipment, and may necessitate specially trained personnel. In the search for simpler and quicker methods, particularly in view of the desirability of screening large human populations, the specific interaction of serum 8-lipoprotein with macromolecular polyanions has provided a novel principle for the assay of this serum protein.
The study of the lipoprotein-polyanion interaction has shown that these twvo components are capable of forming several types of complexes of varying solubility and affinity (7, 8) , and that the solubility of the complexes is governed by the chemical and physicochemical nature of the polyanion (9) . Amylopectin sulfate has been fotund to produce a highly insoluble complex with htuman serum 83-lipoprotein (10) , and nephelometric evaluation of the concentration of this complex has been applied to the quantitative determination of ,8-lipoprotein (11) . Other macromolecular polyanions have been suggested for the same purpose, such as heparin in the presence of calcium (12) , dextran suilfate (13, 14) , and carrageenin (15 Recent studies dealing with the influence of the chemical and physicochemical nature of macromolecular polyanions and their interaction with human serum /3-lipoprotein (16) have shown that a variation in the molecular weight of the polyanion changes the solubility of the complex and, hence, modifies the results of lipoprotein analysis. For the procedure of determining this protein, only those polysaccharide sulfates appear to be suitable, therefore, which can be easily obtained at a highly reproducible degree of polymerization, without requiring prior hydrolysis or fractionation. The stilfation of amylopectin extracted from cornstarch by the method of Schoch (17) appears to provide a highly reliable reagent which fulfills all these requirements and which, in addition, has been found to have the advantage of yielding more insoluble complexes with human serum ,8-lipoproteins than practically any other polyanion (16) .
The present paper emphasizes the reproducibilitv of the data for ,3-lipoprotein obtained with amylopectin sulfate as a reagent, provides clinical findings on a large population of over 2,000 subjects, and demonstrates the practical applicability of this extremely simple and rapid method, in particuilar for large-scale screening programs.
EXPERIMENTAL
Method. The procedure for lipoprotein determination described previously was followed (11) . Aliquots of 0.1 ml of serum were diluted to 25 ml with "Tris" buffer, pH 8.6, ionic strength 0.05. After nephelometric determination of the light scattering intensity of this solution, 0. 3) While amylopectin sulfate preparations with low sulfur contents (10 per cent or less), obtained on purpose by incomplete sulfation (16) , give low serum turbidity values, maximum turbidity can be reached with moderately sulfated corn amylopectin (13 per cent or more). No explanation is available, however, for the existence of an occasional batch of amylopectin sulfate with more than 13 per cent sulfur, but with a low serum turbidity (batch 15). The low bt/S quotient of such a batch easily allows its recognition.
4) The potency of corn amylopectin sulfate in producing a turbidity with serum fi-lipoprotein is the same, irrespective of the crop of cornstarch used to obtain the amylopectin, and irrespective of the batch of amylopectin extracted from the cornstarch. Table II. It is evident from the data in Table II t The t value expresses the statistical significance of the difference in j8-lipoprotein levels between each individual group and the. normals. A t value of over 2.6 (or of less than -2.6) indicates that the difference is highly significant (p < 0.01).
t Danilone, 2-phenyl-1,3-indanedione, Schieffelin & Co. § Includes 1 Adams-Stokes syndrome with complete heart block, 1 enlarged heart, and 7 cases of unspecified heart disease.
ease was small in comparison to the corresponding male population, the t value of statistical significance for these two groups of normals is as low as t = -0.21. This indicates that the whole population sample is well suited for a normal control group in this study, in spite of the relatively small number of females it contains.
While the data at first sight seem to show that in the age groups above 25 years A-lipoprotein does not depend on age, closer observation indicates that 83-lipoprotein in a few of the 5-year age groups would significantly differ from the mean of the whole normal population, e.g., the 50 to 54 year age group exhibits a t of 2.85, and the 30 to 34 year age group a t of -2. It can also be seen from the data in Tables III   TABLE VI , Table VII that the quotient of standard deeviationi over mnean value (s/X, see last column) is rather similar for the total cholesterol and for the /3-lipoprotein values iIn this group, denoting an expected siimilarity of the sampling dlistributions of these two characteristics. If the ,8-lipoprotein concentrations were related to those of cholesterol, the ratios of these two measurements for each individual subject would tend to be constant, i.e., the quotient of standard deviation of the mean of these individual ratios over the mean of the ratios (sixth column) would be much smaller than the corresponding s/X ratios for either total cholesterol or /8-lipoprotein. The data in Table VII show that this is not the case, however. The independence of ,8-lipoprotein from total cholesterol is further illustrated by a low correlation coefficient of R = 0.61, as well as by a very low rank correlation coefficient of R. = 0.34, calculated from the experimental data. Measurements of total cholesterol and of ,8-lipoprotein would be interchangeable only if the correlation coefficients were 1, or very close to unity. In the second group consisting of 13 individuals with hypercholesterolemia, the s/X ratio is considerably lower than the corresponding ratios for both cholesterol and lipoprotein, while the correlation coefficient is significantly higher, denoting a higher degree of correlation between the two factors at high total cholesterol levels.
DISCUSSION
In evaluating the determination of serum ,-lipoprotein obtained by the nephelometric method, one has to bear in mind that, on account of the marked heterogeneity of the so-called low density or ,8-lipoproteins, this procedure cannot be expected to exhibit a specificity for exactly the same spectrum of lipoproteins as other techniques which are based on entirely different properties of the lipoprotein, such as ultracentrifugal flotation or paper electrophoresis. While it has been demonstrated (11) The comparison of nephelometric ,8-lipoprotein values with total cholesterol data showed that a certain correlation between these two factors exists. This was to be expected, since the latter is a component part of the molecule of the former. Nevertheless, it is evident that the correlation between these two serum constituents is so small that the determination of one in a given population sample will not lead to the same information as does the measurement of the other. The correlation becomes closer, however, as the cholesterol levels increase. 764 mg per 100 ml in 81 cases, t = 4.6) and in hypercholesterolemia (mean = 974 mg per 100 ml in 29 cases, t = 9.7). No significant changes in serum /3-lipoprotein were observed in malignant diseases (mean = 709 mg per 100 ml in 91 cases, t = 1.8), or in limited numbers of patients with anemia, arthritis, neurological diseases, or obesity.
7. The correlation between total serum cholesterol and nephelometric /l-lipoprotein is low; it is somewhat higher in patients with hypercholesterolemia.
